HW MATH227/10 Solutions

1.

(a) The set of vectors are linearly independent since there is no (e, 5, v) # (0,0,0) such
that

(2 — z + 42?) + B(3 + 62 + 222) + (2 + 10z — 42%) = 0.

(b) The set of vectors are linearly independent since there is no (c, 8,7) # (0,0,0) such
that

a3+ +2?) + B(2 — x + 52?) + y(4 — 32%) = 0.

(¢) The set of vectors are linearly independent since there is no (c, 8) # (0,0) such that
a6 — 2?) + B(1 + z + 42%) = 0.

(d) The set of vectors

1+ 3z + 322, z + 422, 5 + 6z + 322, 7+ 2z — 2°

in P, are linearly dependent since

17(1 + 3x + 3x2) + 5(x 4 4x2) + 9(5 + 6x + 3x2) — 4(T + 2x — x?) = 0.

2.
(a) vi, va, v3 form a linearly independent set, so they do not lie on the same plane.
(b) vi, vq, vs form a linearly dependent set, so they lie on the same plane.

3.
For A=1lor A= —% the vectors form a linearly dependent set in R? since

vi+va+vi=0when A\=1or A=—-1.

4,

(a) The vectors (2,1), (3,0) span R? and are linearly independent, therefore this set of
vectors is a basis for R2.

(b) The vectors (4,1), (=7, —8) span R? and are linearly independent, therefore this set
of vectors is a basis for R2.

(c) (0,0), (1,3) are not linearly independent, therefore this set of vectors is not a basis
for R%.

(d) (3,9), (—4,—12) are not linearly independent, therefore this set of vectors is not a
basis for R2.
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(a s = (3, —7) which means w = 3u; + (—7)u..
Eb) (W)s = (% %) which means w = -2%111 + %u}
S

Y
= (a, %5%) which means w = au; + %%u,.

6.

(a) A basis for the set of all vectors of the form (a, b,c,0) is
a 0 0
0 b 0
01”1071 Jc
0 0 0

therefore the dimension of this subspace is 3.
(b) A basis for the set of all vectors of the form (a,b,¢,d), where d =a+band c=a—b
is

a 0
0 b
a |’ —b
a b

therefore the dimension of this subspace is 2.
(c) A basis for the set of all vectors of the form (a,b,c,d), wherea=b=c=d is

e 2 0 e

therefore the dimension of this subspace is 1.



